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Epitome 

(57) [Abstract] 

[Technical problem] Air bubbles are involved in at the time of magnetic fluid 
impregnation, and a fluid is extruded with rotation. 

[Means for Solution] by the stage unit 40, bearing equipment 500 is gone up to the 
position in the vacuum chamber 1 — making — the pin center,large shaft 62 of the 
pin center, large unit 60 — attaching hole 62c of the fixed shaft 506 — guessing — 
the air hole 506b side of the fixed shaft 506 — a vacuum — it inserts in socket 50a of 
a mouthpiece 50. Pushing a glass lid against idiosoma 2, vacuum suction is carried out 
and degasifying is planned. The regurgitation needle of the dispenser unit 10 is driven 
in the vertical drive unit 30, and is positioned to the regurgitation location of the both 
sides of bearing equipment 500. After breathing out a magnetic fluid 511, 
communication with a vacuum pump is cut off, an adjustable leakage valve is opened 
gradually, and the atmospheric pressure of the bearing equipment 500 exterior is 
brought close to atmospheric pressure gradually, if a magnetic fluid 51 1 is poured into 
a bearing clearance and an outside meniscus (oil level) becomes Taira and others — a 
vacuum — a mouthpiece is exhausted and the inside and outside of bearing 
equipment 500 are returned to atmospheric pressure. 


[Translation done.] 
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CLAIMS 


[Claim (s)] 

[Claim 1] In the working-fluid impregnation approach of liquid bearing equipment of 
having held the working fluid in the bearing gap formed between a fixed part and the 
rotation section The vacuum circuit which can control respectively the atmospheric 
pressure of said interior of bearing equipment and the exterior independently is 
formed. The working-fluid impregnation approach which once makes a vacuum said 
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interior of bearing equipment and exterior, and is characterized by controlling said 
vacuum circuit and pouring said working fluid into said bearing clearance so that a 
predetermined atmospheric-pressure difference may be produced between said 
interior of bearing equipment and exteriors after said working-fluid regurgitation. 
[Claim 2] The working-fluid impregnation approach according to claim 1 
characterized by controlling to decrease said atmospheric-pressure difference when 
the meniscus of said working fluid comes to a position, after breathing out said 
working fluid to said bearing equipment. 

[Claim 3] The working-fluid impregnation approach according to claim 1 
characterized by controlling to decrease this atmospheric-pressure difference when 
said atmospheric-pressure difference reaches a predetermined value, after breathing 
out said working fluid to said bearing equipment. 

[Claim 4] Said atmospheric-pressure difference is the working-fluid impregnation 
approach according to claim 1 to 3 characterized by the atmospheric pressure inside 
bearing equipment being lower than an external atmospheric pressure. 
[Claim 5] The working-fluid impregnation approach according to claim 1 to 4 that the 
atmospheric pressure of said bearing equipment exterior when pouring in said 
working fluid is characterized by or more 0.5x103 being 5xl04Pa or less. 
[Claim 6] The working-fluid impregnation approach according to claim 1 to 5 
characterized by performing vacuum suction inside equipment from a shaft center 
hole about the bearing equipment which has the central space section between normal- 
axis receiving parts. 

[Claim 7] The working-fluid impregnation approach according to claim 1 to 5 
characterized by performing vacuum suction from one opening of thrust bearing about 
the bearing equipment which does not have the central space section between normal- 
axis receiving parts. 

[Claim 8] The working-fluid impregnation approach according to claim 1 to 5 
characterized by carrying out from the main hole of said shaft, or opening by the side 
of said thrust bearing about the bearing equipment which has thrust bearing in the end 
of a shaft. 

[Claim 9] The working-fluid impregnation approach according to claim 1 to 8 
characterized by said working fluid being a magnetic fluid at said bearing equipment 
including a magnetic circuit. 

[Claim 10] The working-fluid injector characterized by to consist of the support 
fixture which supports bearing equipment, and the regurgitation equipment which 
carries out the regurgitation of the working fluid in the vacuum chamber linked to a 
vacuum pump, and this vacuum chamber, to prepare the vacuum hole which 
connected with the vacuum pump at said support fixture, to make it open for free 
passage in said bearing equipment, and to pour a working fluid into the position in 
bearing equipment using the difference of the degree of vacuum of bearing equipment 
inside and outside. 

[Claim 1 1] Said vacuum pump is a working-fluid injector according to claim 10 
characterized by being one set. 

[Claim 12] It is the working-fluid injector according to claim 10 characterized by 
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moving between the locations which are distant from a regurgitation location and this 
regurgitation location in a regurgitation needle tip by sagging a regurgitation needle, 
fixing regurgitation equipment, when positioning the tip of the working-fluid 
regurgitation needle of said regurgitation equipment in a regurgitation location. 
[Claim 13] The working-fluid injector according to claim 10 characterized by 
installing said regurgitation needle in the field which touches the cylindrical shape of 
a bearing clearance. 

[Claim 14] The working-fluid injector according to claim 10 characterized by 
preparing the sealant with a main hole in the delivery at the tip of a syringe of said 
regurgitation equipment, and opening and closing this main hole with a drive rod. 
[Claim 15] The working-fluid injector according to claim 12 to 14 characterized by 
performing oil-repellent processing at the tip of said regurgitation needle. 
[Claim 16] The working- fluid injector according to claim 10 characterized by 
including an exhaust velocity adjustment device in piping connected into said vacuum 
chamber. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the working-fluid impregnation 

approach and working-fluid injector of liquid bearing equipment. 

[0002] 

[Description of the Prior Art] In recent years, corresponding to high speed 
densification, such as storage, the liquid bearing equipment which does not have 
metallic contact as bearing equipment of the motor used for them is used. In such 
bearing equipment, it is an important technical problem how a working fluid is held, 
and various structures for scattering prevention of a working fluid are considered. 
Especially, what was indicated by JP, 10-96421, A, for example forms the field which 
surrounds bearing using a magnet, and a magnetic fluid is used for it as a working 
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fluid. Since a working fluid can be held to the month of bearing according to an 
operation of a field, it is effective in scattering prevention of a working fluid. 
[0003] The configuration of this bearing equipment is explained using a drawing. In 
drawing 13 , 500 is bearing equipment. 501 is a cartridge which consists of the 
magnetic substance. The up radial bearing section to which 502 changes from non- 
magnetic material, and 503 are the same, and the lower radial bearing section and 504 
are inside York which consists of the magnetic substance which has the bore of a 
major diameter a little from the diameter of bearing circles installed among both the 
bearings 502 and 503. 505 is the magnet of the cylindrical shape fixed to the outside 
in inside York 504. Adhesion immobilization is carried out at a cartridge 501, 
respectively, and the normal-axis receiving parts 502 and 503, inside York 504, and a 
magnet 505 constitute the rotation section 516. 

[0004] 506 is a fixed shaft which consists of magnetic material. 508 is the central 
space section formed in central small diameter part 506a of the fixed shaft 506, and 
inside York 504, and attaching hole 506c is formed in the other end for air hole 506b 
so that it may be open for free passage at the end of the fixed shaft 506 at the central 
space section 508. A top, 509 and 510 are bottom thrust bearing, when it consists of 
the magnetic substance fixed to the fixed shaft 506 so that the bottom radial bearing 
sections 502 and 503 may be inserted. The fixed part 517 consists of a fixed shaft 506 
and vertical thrust bearing 509 and 510. 

[0005] 511 is a magnetic fluid as a working fluid poured into the clearance except the 
central space section 508 of the clearance g between the bottom thrust bearings 509 
and 510, and a top and the bottom radial bearing 502 and 503, inside York 504, and 
the fixed shaft 506 a top. 512 is the magnetic circuit formed in two places a top and 
the bottom with the magnet 505. In each magnetic circuit 512, a top, between the 
bottom thrust bearings 509 and 510 and a cartridge 501, since a magnetic gap is 
between the fixed shaft 506 and inside York 504 both ends, respectively, the poured- 
in magnetic fluid 5 1 1 is held by the field of this part, and can prevent scattering to the 
exterior from bearing. 513 and 514 are discharge rings after being fixed to a cartridge 
501. The dynamic pressure slot is respectively formed in the bearing surface which 
receives the bottom radial bearing 502 and 503 on a top and the bottom thrust bearings 
509 and 510 at the bearing surface list of the fixed shaft 506, with rotation of bearing 
equipment 500, dynamic pressure occurs in a magnetic fluid 511, and the rotation 
section and a fixed part are maintained at a non-contact condition. 
[0006] How to pour a working fluid into such bearing equipment is described. As the 
impregnation approach of a working fluid of having used the vacuum, there are some 
which were indicated by JP, 54-1 37543, A, for example. Although this is the approach 
of pouring lubricant into the rotation section of a VTR head The rotation sleeve which 
body of revolution-ed fixed is made to engage with the medial axis arranged by the 
fixed part rotatable. After making into low voltage the fluid lubrication section formed 
between the periphery of said medial axis, and the inner skin of a rotation sleeve 

compared with the exterior It is characterized by pouring lubricant into said fluid 

lubrication section, and sealing said opening after that from the lubricant path where 
the end beforehand prepared in said medial axis has opening for lubricant 
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impregnation in the other end through said fluid bearing. 

[0007] However, although this impregnation approach is applicable about the bearing 
equipment of a configuration of that the end of bearing of bearing equipment was 
blockaded like the rotation section of a VTR head, it was inapplicable to what has two 
bearings wide opened to both ends like above magnetic fluid bearing equipment 500, 
and has the central space section 508. 

[0008] Then, it was carrying out by the approach explained below for pouring a 
magnetic fluid 511 into such bearing equipment 500. That is, first, a dispenser 
(quantum regurgitation equipment) is used for the clearance along which the magnetic 
circuit 512 between the bottom thrust bearings 509 and 510 and a cartridge 501 
(covering is not attached at this time) passes, and the regurgitation of the magnetic 
fluid 51 1 of an initial complement is carried out a top. Since a magnetic fluid 511 
spreads round said clearance and is held by the field, the inside and outside of bearing 
equipment 500 will be closed by the magnetic fluid 511, without stopping near the 
regurgitation part and spreading round bearing circles. Here, a rubber tube is 
connected to the fixed shaft 506 by the side of air-hole 506b, it draws in with a 
syringe etc., and the central space section 508 is decompressed. If it becomes 
impossible for the magnetic fluid 5 1 1 held soon at the field of a clearance to bear a 
pressure, the magnetic fluid 511 stopped by the bearing outside will be gradually 
drawn in the bearing equipment 500 interior. Then, the meniscus (oil level) of a 
magnetic fluid 511 stops reduced pressure in the place to which it came for the 
position. 
[0009] 

[Problem (s) to be Solved by the Invention] However, by such conventional 
impregnation approach, since air bubbles are involved in when carrying out the 
regurgitation of the magnetic fluid, a magnetic fluid cannot be completely injected 
into bearing. Moreover, air bubbles were generated in the magnetic fluid during 
rotation of bearing equipment, and the problem of extruding a magnetic fluid out of 
bearing equipment was produced. 

[0010] The purpose of this invention is offering the working-fluid impregnation 
approach with the sufficient working efficiency which cancels such a trouble and can 
be applied to various kinds of liquid bearing equipments. 
[0011] 

[Means for Solving the Problem] In order to solve said technical problem, invention 
of claim 1 of this invention In the working-fluid impregnation approach of liquid 
bearing equipment of having held the working fluid in the bearing gap formed 
between a fixed part and the rotation section The vacuum circuit which can control 
respectively the atmospheric pressure of said interior of bearing equipment and the 
exterior independently is formed. Said interior of bearing equipment and exterior are 
once made into a vacuum, and it is characterized by controlling said vacuum circuit 
and pouring said working fluid into said bearing clearance so that a predetermined 
atmospheric-pressure difference may be produced between said interior of bearing 
equipment and exteriors after said working-fluid regurgitation. 

[0012] After invention of claim 2 of this invention breathes out said working fluid to 
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said bearing equipment among invention of claim 1 , when the meniscus of said 
working fluid comes to a position, it is characterized by controlling to decrease said 
atmospheric-pressure difference. 

[0013] After invention of claim 3 of this invention breathes out said working fluid to 
said bearing equipment among invention of claim 1 , when said atmospheric-pressure 
difference reaches a predetermined value, it is characterized by controlling to decrease 
this atmospheric-pressure difference. 

[0014] Invention of claim 4 of this invention is characterized by said atmospheric- 
pressure difference having an atmospheric pressure lower than an external 
atmospheric pressure inside bearing equipment among invention according to claim 1 
to 3. 

[00 1 5] The atmospheric pressure of said bearing equipment exterior in case invention 
of claim 5 of this invention pours in said working fluid among invention according to 
claim 1 to 4 is characterized by or more 0.5x103 being 5xl04Pa or less. 
[00 1 6] Invention of claim 6 of this invention is characterized by performing vacuum 
suction inside equipment from a shaft center hole about the bearing equipment which 
has the central space section between normal-axis receiving parts among invention 
according to claim 1 to 5 . 

[00 1 7] Invention of claim 7 of this invention is characterized by performing vacuum 
suction from one opening of thrust bearing about the bearing equipment which does 
not have the central space section between normal-axis receiving parts among 
invention according to claim 1 to 5. 

[00 1 8] Invention of claim 8 of this invention is characterized by carrying out from the 
main hole of said shaft, or opening by the side of said thrust bearing about the bearing 
equipment which has thrust bearing in the end of a shaft among invention according to 
claim 1 to 5. 

[0019] Invention of claim 9 of this invention is characterized by said working fluid 
being a magnetic fluid among invention according to claim 1 to 8 at said bearing 
equipment including a magnetic circuit. 

[0020] Invention of claim 10 of this invention consists of the support fixture which 
supports bearing equipment, and the regurgitation equipment which carries out the 
regurgitation of the working fluid in the vacuum chamber linked to a vacuum pump, 
and this vacuum chamber, prepares the vacuum hole which connected with the 
vacuum pump at said support fixture, makes it open for free passage in said bearing 
equipment, and is characterized by to pour a working fluid into the position in bearing 
equipment using the difference of the degree of vacuum of bearing equipment inside 
and outside. 

[0021] It is characterized by being invention of claim 1 1 of this invention among 
invention according to claim 10, and the number of said vacuum pumps being one. 
[0022] In case invention of claim 12 of this invention positions the tip of the working- 
fluid regurgitation needle of said regurgitation equipment in a regurgitation location 
among invention according to claim 10, regurgitation equipment is characterized by 
moving between the locations which are distant from a regurgitation location and this 
regurgitation location in a regurgitation needle tip by sagging a regurgitation needle, 
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fixed. 

[0023] Invention of claim 13 of this invention is characterized by installing said 
regurgitation needle among invention according to claim 1 0 in the field which touches 
the cylindrical shape of a bearing clearance. 

[0024] The sealant with a main hole is prepared in the delivery at the tip of a syringe 
of said regurgitation equipment among invention according to claim 10, and invention 
of claim 14 of this invention is characterized by opening and closing this main hole 
with a drive rod. 

[0025] Invention of claim 15 of this invention is characterized by performing oil- 
repellent processing at the tip of said regurgitation needle among invention according 
to claim 12 to 14. 

[0026] Invention of claim 16 of this invention is characterized by including an exhaust 
velocity adjustment device in piping connected into said vacuum chamber among 
invention according to claim 10. 
[0027] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained to a detail based on a drawing. Drawing 1 is the elevation partly in section 
showing the principal part of the working-fluid impregnation machine which is the 
gestalt of operation of this invention. Drawing 2 is drawing of longitudinal section of 
drawing 1 . Drawing 3 is drawing of longitudinal section of a dispenser (quantum 
regurgitation equipment) . Drawing 4 is [ the perspective view of a needlelike pipe 
maintenance fixture and drawing 6 of drawing of longitudinal section of a vertical 
drive unit and drawing 5 ] the vacuum circuit diagrams of this impregnation machine. 
The perspective view in which drawing 7 shows the controller of this impregnation 
machine, and drawing 8 are operation flow charts. Drawing 9 is a graph which shows 
the relation between the saturation magnetization of a magnetic fluid, and the 
completion pressure of impregnation. 
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